INTRODUCTION
Embryogenesis occurs by the differentiation of stem cells into several distinct body tissues. However, throughout the lifespan of an organism, the body also maintains special cells with self-renewal capacity as well as the potential to proliferate and differentiate into specialized cells to replace tissues with a high rate or to regenerate damaged areas. Most cells originate from mesenchymal stromal cells called adult mesenchymal stem cells (MSCs). 1 Some tissues, such as processed lipoaspirates, are composed of cells with significant similarities to MSCs. Such similarities include the capacity to differentiate into bone, fat, muscle, cartilage cells, cardiomyocytes, periodontal tissue, neurogenic, endothelial, and other lineages. These cells are identified as a type of adipose-derived stem cell or ASC. 2 Therefore, the potential of ASCs to differentiate into multiple lineages makes these cells potentially useful for tissue and cell replacement therapies. 3 However, despite the large quantity of lipoaspirate ASCs, adequate cell concentrations are necessary for the in vitro expansion of these cells. Previous evidence 14
Disponível em: https://portalperiodicos.unoesc.edu.br/archives has suggested that reactive oxygen species (ROS) at low levels may play a pivotal role as second messengers, and they can also induce the proliferation, migration, and regenerative potential of ASCs. 4, 5 Theoretically, the addition of an ROS donor may reduce the costs for the expansion of ASCs in culture, while ROS preconditioning may potentially enhance the regenerative capacity of ASCs in clinical applications. Therefore, dosage is a key determinant of the harmful or beneficial effects of ASC exposure to ROS. Additional studies also showed that H 2 O 2 preconditioning treatment is able to enhance the therapeutic efficacy of some stem cells in regenerative processes. This was described by Zhang et al. 6 Note: Phase-contrast images denoting: (A) ASCs and waste drop fat (dp) are observed in the processed lipoaspirate samples after 2 days of isolation at 40X magnification; (B) ASC monolayer adherent cells with fibroblast-like morphologies after 5 days of isolation at 400X magnification. and an emission of 520 nm was recorded at room temperature.
HYDROGEN PEROXIDE EXPOSITION

DETERMINATION OF CASPASE LEVELS
The levels of active caspases 1 (cat. # DCA100), 3 (cat. # KM300) and 8 (cat. # K113-100) of ASCs treated with H 2 O 2 were determined by ELISA immunoassays and using the Quantikine Human Caspase Immunoassay® kit (R&D Systems) according to the manufacturer' s instructions.
ROS QUANTIDICHLOROFLUORESCEIN DIACETATE ASSAY
The reactive oxygen species (ROS) in the cells was determined by using the dichlorofluorescein diacetate assay (DCFH-DA) as described in Costa et al. 10 In this assay, DCFDA is hydrolyzed by intracellular esterases to DCFH, which is trapped within the cell. This non-fluorescent molecule is then oxidized to fluorescent DFF by cellular oxidants. To obtain the measurements, the sample cells were treated with DCFDA (10 μM) for 60 min at 37 oC, and the fluorescence was measured at an excitation of 488 nm and an emission of 525 nm.
BIOCHEMICAL OXIDATIVE MARKERS ASSAYS
The lipid peroxidation was performed by measuring the formation of thiobarbituric acid reactive substances (TBARS) as described in Ohkawa, Ohishi, Yagi. 11 Total blood superoxide dismutase (SOD) (E.c.1.14.1.1) activity was measured spectrophotometrically according to Boveris and Cadenas. 12 One unit of activity is defined according to the amount 18 . Such samples were placed on slides containing low melting agarose and, after that, they were submitted to cellular lysis, for each sample two slides were prepared. Then, electrophoresis was performed, as well as the staining with silver nitrate.
After all the process, 50 cells were read by two analysts considering that the larger the size of the DNA drag is, the larger the increase cell damage gets. Thus, the damage index was 
CELL MORPHOLOGY EVALUATION
The analysis of ASC morphology after H 2 O 2 exposition was evaluated by optical microscopic visualization. The ASC samples were centrifuged at 2000 rpm for 10 min, and the cell pellets were resuspended in fixative solution (ethanol: methanol, 1:1, v:v). Then, the material was transferred to microscope slides and after drying, using Giemsa dye, the cells of each treatment were microscopically analyzed at 40X magnification.
STATISTICAL ANALYSIS
The statistical variance among treatments were compared by one-way ANOVA, followed by Tukey' s post-hoc test using Graphpad Prism 5 software. The results were expressed as mean ± standard deviation. A level of statistical significance at p ≤ 0.05 was used. (Figs. 2 A, B) .
The levels of caspases 1, 3 and 8 caspase were quantified as an indication of cellular apoptosis induced by H 2 O 2 . A significant increase in these proteins was observed in the cells exposed to all H 2 O 2 concentrations when compared to the untreated control group.
The increase in caspase levels tended to be concentration-dependent (Fig. 3) . As expected, the ROS and TBARS levels increased in a dose-dependent manner when the cells were exposed to H 2 O 2 ( Table 1 -Oxidative metabolism parameters of Mesenchymal Stem Cells (MSCs) obtained from human lipoaspirates exposed to diferent H2O2 concentrations Notes: Data are presented as percent of control group; ROS= reactive oxygen species determined by DCFH-DA assay; CAT = catalase; SOD= superoxide dismutase. Different letters indicate statistics significant differences using oneway analysis of variance followed by Tukey post hoc test at p<0.05.
A genotoxic effect was not detected at lower H 2 O 2 concentrations (< 3 μM) when compared to the untreated control group. However, this result was completely altered in concentrations of ≥ 10 μM (Fig. 4) . In the higher concentrations, the damage index increased by approximately 30% when compared to the control group. The frequency of undamaged nuclei in the untreated group was estimated to be 55.76%. This value decreased to 36.5% at 1 μM and 24.8% at 3 μM H 2 O 2 . From 10 μM H 2 O 2 concentrations, the frequency of cells with no DNA damage (damage 0) was 19.5% of the analyzed samples.
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It is already known that in response to genotoxic effects leading to DNA double-strand breaks, differentiating cells activate at least three DNA damage response programs in order to preserve the genome integrity and prevent malignant transformation: DNA repair, apoptosis or senescence. Our obtained results are in concordance with that information sense in addition to the acute cytotoxic effect of H 2 O 2 , surviving ASCs presented increased caspases 1, 3 and 8 levels in a concentration-dependent manner, which indicates imminent apoptosis induction. On the other hand, recent studies of normal and cancer precursors (or stem cells) have suggested that cell stress with genotoxic effects are able to induce differentiation processes, 16 but in these cases it is necessary to focus on efficacy and safety conditions.
The ability of ROS molecules such as H 2 O 2 to induce MSC differentiation raised the possibility of using these molecules in protocols applied to clinical therapies. However, the ROS dosage used to induce cellular differentiation programs is a central issue that needs to be determined for each SC type. 4 Until recently, H 2 O 2 was considered a destructive ROS molecule. This view changed when several studies observed the ability of H 2 O 2 to act as a cell signal, mainly through oxidation of specific target molecules. 5, [17] [18] [19] Therefore, the increase in ROS levels has been described as a key inducer of MSC proliferation and differentiation inductor, which are important steps in the regeneration of The results published in the literature, as described in the present investigation, suggest that the cells surviving high H 2 O 2 exposition can present an oxidative stress resistance and a poor genome quality. This condition is similar to that observed in cancer cells, and it can be related to some situations in which SCs can be involved in tumor development and not differentiated tissues as expected. 23 In general, cancer cells exhibit an accelerated metabolism, demanding high ROS concentrations to maintain their high proliferation rate. 24 In this regard, and considering the results already described, the genotoxic stress 
CONCLUSIONS
The results obtained here suggest that ASCs obtained from processed human lipoaspirates are highly sensitive to H 2 O 2 exposition. In addition, the number of healthy H 2 O 2 -induced ASCs, which could be potentially used in the regenerative processes, is very low. In addition, the surviving ASCs may suffer important DNA damage that could affect their proliferative and differentiation capacity.
